Porcine morulae and blastocysts were microsurgically bisected and the resulting zona pellucida-free demi-embryos were either cultured in vitro for 48 
Introduction
In contrast to the well advanced embryo bisection technology in cattle (Ozil, 1983; Williams et al, 1984; Arave et al, 1987; Seike et al, 1989; McEvoy and Sreenan, 1990; Gray et al, 1991;  Kippax et al, 1991) and small ruminants (Gatica et al, 1984;  Willadsen and Godke, 1984; Tsunoda et al, 1985; Chesné et al, 1987; Udy, 1987; Shelton and Széll, 1988; Széll and Hudson, 1991;  Shelton, 1992) (Polge, 1985; Nagashima et al, 1988;  Ash et al, 1989) . The main obstacles to the generation of identical twin piglets are inherent to some characteristics of reproductive physiology of pigs. Pregnancy is only maintained in pigs when a minimum of 2-4 embryos implant and at least 25% of the uterine surface is covered by embryonic tissue (Polge et al, 1966; Webel et al, 1970) . Furthermore, the transuterine migration during the preimplantation phase (Dziuk et al, 1964) does not allow a separate transfer of demi-embryos into each uterine horn, which complicates identification of monozygosity. Identification of monozygosity requires the analysis of genetic polymorphisms using genetic markers (blood groups, polymorphic enzymes, plasma proteins) for which established procedures are available (Hesselholt, 1966; Schmid and Buschmann, 1985; Juneja and Gahne, 1987) . These methods are routinely used to characterize the genetic identity of individual animals. DNA-fingerprinting has been introduced to test monozygosity (Pemberton and Amos, 1990 (Schmid and Buschmann, 1985; Vögeli, 1990) and 15 blood group systems involving 58 factors were determined. The serum and enzyme systems were determined electrophoretically; the AMY-and TF-system in starch gel, the GPI-, PGD-, PGM-and ADA-system in an agarose gel (Verhörst, 1973) , the AlBG-, PI-1, PI-2 and PI-3-system were analysed by two-dimensional electrophoresis (Juneja and Gahne, 1987 (Searle, 1971 (Fig. 4) Shelton, 1992) . No such observations have been made in pigs, although embryos from day 4-7 were success¬ fully bisected (Nagashima et al, 1988 (Nagashima et al, , 1989 Ash et al, 1989) and in our experiment no separate transfer of demi-embryos derived from either blastocysts or morulae could be done.
Apart from the developmental stage of the parent embryos, we identified several other factors that had a significant effect on the percentage of transferable pairs of demi-embryos, such as quality of the parent embryos, duration of the culture in vitro before bisection and the individual donor (Niemann and Reichelt, 1993) .
The transfer of 14-16 pig demi-embryos per recipient yielded only low ( < 40%) pregnancy rates (Nagashima et al, 1988 (Nagashima et al, , 1989 Ash et al, 1989) . These low pregnancy rates could have been due to a higher incidence of early embryonic mortality which regularly reaches 35% until day 25 of preg¬ nancy (see Pope et al, 1990) . In contrast, we transferred an average of 28 demi-embryos per recipient and together with the selection of viable demi-embryos after 24 h of culture for transfer, this could have led to the high pregnancy rates of approximately 80%, which compare favourably with the preg¬ nancy rates obtained after transfer of intact embryos (Polge, 1982; Niemann, 1989) . Whereas the pregnancy rate obtained in our investigation was similar to that after transfer of intact embryos or after mating, litter size was considerably reduced.
A similar finding was observed after transfer of intact embryos cultured in vitro (Pope and Day, 1977; Davis and Day, 1978; Niemann, 1989 (Gatica et al, 1984;  Willadsen and Godke, 1984; Takeda et al, 1986; Chesné et al, 1987; Leibo and Rail, 1987; Seike et al, 1989) . In contrast, survival of demi-embryos in mice and rabbits is usually impaired and twinning rates of 2-5% have been obtained (Gartner and Baunack, 1981; Tsunoda and McLaren, 1983;  Nagashima et al, 1984; Ponzilius et al, 1987; Yang and Foote, 1987, 1990 (Polge, 1985) . Nagashima et al (1988) (Gärtner and Baunack, 1981; Ponzilius el al, 1987 (Rampacek et al, 1985; Kineman el al, 1987; Archibong et al, 1987 (Niemann, 1989) . In addition, embryos recovered from stimulated prepubertal gilts were shown to be cytogenetically normal and capable of regular full term development (Dolch and Chrisman, 1981; Niemann, 1989 (Nylander, 1970 
